INTRODUCTION
This talk presents a historical survey of the remote sensing observations of the solar corona, and in particular of those more relevant for our understanding of the solar wind. I have chosen a schematic presentation to emphasize the steps forward which have characterized the progress of our knowledge. The matter is divided in sections, according to the tecniques emploied for the observations, and follows a chronologique sequence, although some overlap in time, between different sections, has been unaivodable. I am convinced that this organization of the matter is the one which best illustrates the development of our knowledge of the solar corona.
ECLIPSE AND CORONAGRAPHIC OBSERVATIONS FROM THE GROUND
• Although the solar corona, before the modern times, could be observed only during a total eclipse of the sun (extremely rare event, for a given location), Plutarch (A. D. 46 -120) [1] refers to the existence of a weakly luminous halo around the rim of the moon when the sun is completely occulted. • Kepler describes the sun in the 1567 eclipse as being surrounded by a luminous sphere, and makes reference to Plutarch [2] .
• The beginning of scientific observations could be put at 1842. At the eclipse of that year the first objective was to establish whether the chromosphere, prominences and corona were solar or produced in Earth atmosphere.
• 1851 -First photographic image of totally eclipsed Sun, by Berkowsky (quoted by de Vaucouleurs [3] ). Photography more and more used in subsequent eclipses.
• 1860 -The solar nature of prominences was established in the 1860 eclipse, by comparing photographs obtained at two sites 250 miles apart by De la Rue and Secchi [4] .
• 1868 -First valuable spectroscopic observation in a total solar eclipse: emission lines observed by several scientists in the prominence spectra, which showed the gaseous nature of these phenomena.
• 1869 -An emission line from the corona (green line) first observed during the 1869 eclipse by Harkness and Young [5, 6] . Attributed initially to iron, later to new element 'coronium'. Also continuous emission observed by Harkness.
• 1871 -Fraunhofer absorption lines in the coronal continuum observed by Janssen [7] at the 1871 eclipse. From the stability of the coronal image during the eclipse, Janssen deduces the solar nature of the corona; he then concludes that the coronal radiation has two components: the emission lines, produced by a gaseous atmosphere, and reflected photospheric light (which explained also earlier polariscopic observations), the reflection being caused probably by solid particles present in the solar corona. Also, at the 1871 eclipse, Lockyer and Respighi established that the green line emission extended to very large heights [8] , which posed a dynamical problem, since the coronal temperature was thought to be much lower than discovered later.
• 1878 -The comparison of the images of the 1878 and 1871 eclipses confirmed the idea, put forward after the 1975 eclipse, that the corona changed with the sunspot cycle. From the images of this eclipse it was also noted the resemblance of the coronal streamers with magnetic lines of force.
• 1930 -Invention of coronagraph by Lyot. Beginning of observation of the solar corona outside total eclipses.
• 1942 -Identification of 'coronium' lines by Edlèn [9] .
High temperature of the corona. Its value difficult to determine because cross-sections for ionization calculations too uncetrain. It became clear the existence of a contribution to the visible continuum from free electrons scattering photospheric radiation. L, K and F corona. Electron density from intensity of K corona.
• ∼ 1950 -Once the mass of the ions producing the coronal lines was known, it became possible to transfer the line widths (observed with coronagraphs) into kinetic temperatures. The result was a confirmation of the high coronal temperature. The determination of its value gave 1.7 − 2.1 × 10 6 K (Dollfus, quoted by van de Hulst [10] ).
• Discovery of large temperature gradient in the cromosphere-corona transition region (pointed out by Giovannelli, on the basis of eclipse observations, in 1949 [11] ; Giovannelli also pointed out the importance of energy transport by conduction. Very steep temperature gradient in the conduction dominated transition region model of Woolley and Allen (1950) [12] ).
• Ground eclipse observations important also in recent years because of low level of stray light and high space resolution achievable. These observations have shown that the solar corona is a very structured (inhomogeneous) atmosphere.
RADIO OBSERVATIONS
The detection of radio emission from the sun permitted a big step forward in our knowledge of the corona because new phenomena could be observed (particularly transient phenomena) and the coverage was continuous.
• 1942 -First detections of solar radioemission: Hey at meter wavelengths [13] and Southworth at centimeter wavelengths [14] .
• It was soon clear that solar radioemission consisted of various components, one of which was in agreement with the thermal emission expected from the coronal plasma. Hence it was possible to determine electron temperature and density, but difficulties arised for space resolution owing to diffraction and to curved path of radiation, particularly for extended corona. (High space resolution is achievable at present with large interferometers, but the observation of extended features would require a long time).
• Large non-thermal transient component. Identification of various kinds of transients and determination of associated coronal phenomena (e. g. path of ejections and shocks). Particularly by means of the spectrum analyzer realized by Wild and McCready [15] ). Determination of the magnetic field, from polarization, for some transients.
The solar corona as a very active environment.
• An interesting outcome of the radio observations is a coronal temperature lower than in previous determinations, in the quiet sun. Being the radioemission due to free-free transitions, the temperature obtained with the radio observations is an electron temperature. Hence: T e (radio)< T ion (visible, line widths).
UV AND X-RAY OBSERVATIONS ON THE DISK -ROCKETS AND OSO SATELLITES
The solar corona can be observed, in the ultraviolet, also on the disk, because the photosphere, being much cooler, does not emit in this spectral region. The observations in this spectral regions are very important because they concern the proper emission of the coronal plasma. Furthermore their interpretation is simplified by the fact that the corona is transparent at these wavelengths.
• Data from rockets began to be obtained in the early sixties [e. g. 16, 17].
• Determination of density-temperature structure (emission measure N 2 e dh as a function of T ) [18, 19] and abundances [19] . Here the temperature is obtained by ionization balance calculations.
• Confirmation of large temperature gradient in the chromosphere-corona transition region [20] .
• 1960 -Confirmation of temperature problem (Seaton, quoted by Lust et al. [21] ): T e (UV, from ioniz. balance) < T ion (visible, line widths). (T e (radio) T e (UV, from ioniz. balance).) Note that the temperature deduced from the ionization state is an electron temperature, because the ionization equilibrium in corona arises from a balance between electron collision ionization and recombinations.
• Discovery of the importance of dielectronic recombination [22] : T e (UV, from ioniz. balance) T ion (visible, line widths).
However T e (radio) sensibly lower. Still unresolved discrepancy. Effect of inhomogeneity? • Discovery of Coronal Holes from rocket data [23] , OSO data [24] , ground based K-coronameter data [25] .
• Coronal holes identified as sources of fast solar wind from rocket X-ray data and in situ velocity data [26] , and from OSO UV data and geomagnetic data [27, 28] .
FOLLOWING YEARS: OBSERVATIONS OF THE EXTENDED CORONA IN THE VISIBLE AND OF THE CORONAL BASE IN THE UV AND X-RAYS, FROM SATELLITES
• The OSO white light coronagraph -Study of coronal variations on time scales of hours or more. Discovery of Coronal Mass Ejections (CME) [29] . 
OCCULTATION OF RADIO SOURCES, INTERPLANETARY SCINTILLATION, RADAR
Interplanetary scintillation tecniques are very important for their capability of giving information on the solar wind speed outside the ecliptic plane (they were the only source of this information before Ulysses), and close to the sun.
• Fifties -Observations, in the radio domain, of Crab Nebula occultations by the solar corona, for the determination of the coronal electron density [31, 32] .
• Sixties -Beginning of using IPS techniques for interplanetary electron density or/and solar wind speed. Evidence of larger velocity for the solar wind from the polar regions than in the ecliptic plane.
[33].
• Late sixties and later -IPS determinations of solar wind speed close to the sun [34] , even at r < 2r [35] .
• Radar measurement of outflow speed at r < 2r [36] .
The interplanetary scintillation measurements showed that the solar wind attained high speeds close to the sun.
UV OBSERVATIONS OF THE EXTENDED CORONA
The extended (i. e. above ∼ 1.2r ) corona, previously observed in the visible and radio domains, began to be observed in the UV in 1970. Since the radiation from the coronal base is much brighter (∼ 10 5 ) than that from the extended corona, there is an observational problem also in this spectral domain, and, in fact, as in the visible, the observations were first made during a total eclipse of the sun, and then, outside eclipses, by means of coronagraphs.
The 1970 eclipse observation from a rocket
• Slitless spectrograph flown by Astrophysics Research Unit (Culham), Harvard College Observatory (Cambridge), Imperial College (London), York University (Toronto) [37] . • The observations showed that the UV coronal spectrum was dominated by the Ly-α emission. It was shown that this emission was due to scattering, by residual neutral hydrogen, of the disk Ly-α [38] .
Coronagraphic techniques in the UV
• The analysis of the 1970 eclipse data suggested the possibility of determining the solar wind velocity in the extended corona from Doppler dimming (Noci, quoted by Kohl and Withbroe [39] ), and gave the start to the realization of a coronagraph operating in the UV at the Center for Astrophysics.
• The Ultraviolet Coronagraph Spectrometer (UVCS) [40] was flown first on rockets (first flight in 1979), then on Spartan. It measured Ly−α intensities and profiles in the extended corona.
SOHO
Five instruments observing the solar corona: EIT, CDS, SUMER, LASCO, UVCS. Their main results, for what concerns the extended corona and the solar wind, are the following:
• Determination of electron temperature in streamers [41] and in coronal holes [42] . The latter in contrast with electron temperature deduced from ionization state of the solar wind. Hence (see also the results shown above) the problem of the electron temperature in the solar corona appears to be a rather complex one.
• Determination of outflow speed above streamer cusp (slow solar wind) [43] . Confirmation of minimum speed on streamer stalk [44] .
• Measurement of unexpectedly large kinetic temperatures (> 10 8 K) for heavy ions in coronal holes [45] . This is not a discrepancy with the coronagraphic determinations mentioned above (Dollfus), because the latter referred undoubtedly to streamers, much brighter then coronal holes.
• Discovery of asymmetry in the velocity distribution of heavy ions in coronal holes (bimaxwellian, much wider in the direction perpendicular to the radial direction than in the one parallel to it) [46] . • Determination of outflow speed in coronal holes (fast solar wind), for protons and OVI ions; larger for the latter [46] . • Confirmation of previous measurements from rockets [47] of dominant outflow at the base of coronal holes [48] .
• Data on the structure of the current sheet above streamers: single or multiple? [49, 50] .
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